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(57)Abstract: 

PURPOSE: To improve transient responsiveness of injection 
pressure rise at quick acceleration of an engine by outputting 
control signals to a fuel injection control changeover valve and 
a piston operating changeover valve, controlling opening/ 
closing operation of a needle valve and operation of a booster 
piston so as to perform changeover between high pressure 
injection and low pressure injection. 
CONSTITUTION: When hydraulic pressure is supplied to a 
booster piston for the boosting operation of the booster piston 
101 by a piston operating changeover valve 105, pressurized 
fuel oil from a pressure accumulator 36 is further pressurized 
by operation of the booster piston so as to instantaneously 
become high pressure, and supplied to the fuel pocket 14 of a 
fuel injection valve 10, and when a needle valve 18 is opened 
by operation of a fuel injection control changeover valve 34, 
high pressure fuel oil is injected in a cylinder, and hence 
responsiveness of injection pressure at transition of the engine 
is improved. Further, by performing high pressure main 
injection of high pressure fuel oil after pilot injection, 

controlled by a controller 200, noise can be reduced without deteriorating injection performance. 
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£. 

8S£. 
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<£ 5 K±fa«mig*}i8iswi<?j## £±i a h 

W#*4 tC®l®fs#*W^-r •& C £ *^®4 T Sf»#J® 

i ia*s©iig. 

{ 3»5fc® 6 ] ±t atfE t h > ts±sa^— > 'j > 

(*izmm? S/hSaP4^Sgp«cf0ttW«:«iS3 ftS* 

-LieiSfflEisstt. iie^sas^iRSTs 
ig-i"j>yg£. mm—i")>5rm&±szm-i'V> 
#w±mMmtitim £ ±ia§Em«:ga-tf o «>* £ 

££Wt,. ±iaifEfX JblB*&a5£/jN&SB£ 
©MitcS^ < iiSEec <£ •) ±taSf-t> >) > #^©«a 
*/h3 < -T S<t ^{c^J!6U-C|a)^Tife«J©*««E^**t 
^«Lst>S C £ **J8i£T •5lt!*JS 1 iai&©&a. 
[ iWS! 7 ] ±1 BifE t * h > B . -hi aSff—> 'J > # 

^ssb <!: asm fc^ e. nt t > * c i *#a» £ r z 
6iats©^g. 

8] 'pu < £ ib_hia^-^ > ^s©sa«: 
fitA-rs^tcifa/hsgB^^-r-s^^u >^*5±sa 

*3i7fets©^a„ 

«*/h3 < <fc ^ cc^ffl-r SMfMftE^iga^sgB-r 
muhtxi>±sim— -> y > y^w©— ^©^Mtc^-r 

K^34ari»SC£«:#a£-r 519^ 6 iBiS©$l 

So 

[»3ja® i o ] ±ia»— > ^*/c«±5affe^© 
ftmoyptt < £ 4>-^{c{i±KSI-^ u > y^©S»* 
tfc*rrs#i£Kc±fei9Et-.x h >*#»-r-s>^^ y > 9 
*sjR§3 nrc^ c £ *#st£ -r 9 ieis©« 
s. 

[ 1 i ] _kta{*i£ttS8©j&--> > ^ ap 
«. ±iei©Efx bxD&rmszicmmzti, flo±ia 

tfEfX h >©fffi6mcHS3n5fiS«c^3n-Cl,> 
•5 C £ *^£ T SIMait 1 X» 6 KIS©$|g. 

[000 1 ] 

[SMi:©*<Jffl^»] ^WB§Egtc|??g3inA:IIlE 
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[S£3fc©tTd5] HE7 -< - Kd<>-/fc<fc«)ESILfc^l4 
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>©~>y>^-rt{c««-r5§E^ (3*>u-;i/5^> 
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J4 0B, **3> l-n-76 6(C<fc-?-aW®l3ft-5. 
[0010] p>I-d-766B, ^S\fgSx>i?>©® 
*©*✓>;:> ^^rW^iJ-r -SSvMPWSiJSSg 6 8. x>^>@ 
SS&Rtf*7>*a&*Di&g7 0. i>y>0«jdl 
£g7 2&UUhie§E§3 6rt©JB^E2J*«S*0-r£jBS 
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[ooi 1 1 m§ttm<Dwm^®mm&m<Dtt9mm 

CC«t 0M»Jjnff*^^4 6©7^SP-t> 5 0#fgi(>3 
ft. 7^-FjJO^"5 2KJ:-j-Cd<>^5 4«:«if6$ 
ft/cffiH©*Sf4#ZSEK:Jj|]BE;* ftT^ES 3 6 
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[0 0 1 2 3 ^>is><DMmXtelcfcCX. 3>ha- 
56 63!p^eaiTi'^iX-af 6 2tC|gttHi^^&$ 
ft-C*fJU#6 4#fflH3ft. |5jxe;l/#6 4(C«fcr>T 

§ns3 6 ^©jgmii^^i&ig:^? nfcff^j <ma 

2 0~1 2 OMPa) tefc.Si'MCiWffllSftS,, — 
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>hn-566(C7 -i- F;<»*A2lSftS. 
[0 0 1 3 3 SEES 3 6rt©«BEj^£ttt. j&*4WW# 1 
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8«r±l6j#IP%gFl§^{Cjfffi0rUS„ — 
«?4W*# 1 0 ©*ff S&BJKtt. H^^fia^F 3 4 ©ti® 
x- * 4 0 ^?nTl>t AP a tm 1 HiP 
bid^lffiU-Ct^©^ Sffg3 6©iSJE«8*4*i-^r 
(fiJ^F3 0SC/^';-7 ^^3 2 5:igrttS2 6(C«l&31a 

[0 0 1 43 6rt©ttffit'X h >2 8 «. ISI 

?Eh^rt©«Sf4)x*tcJ:o-rTrSJ#tc|f)E3*TC*jO. C 
©ttJ3E^;fcS^<WT^tc^7-';>y2 4©«*a^j* 
flD^.fcB3^*i. /^aD?F2 2^l/t^-F;l' 
#1 8{cE[Jfltl3*aS. ±tex-F^#l 8tc±l6j#(cfP 

ffl-r ztmHJiexmwm* o t-^ »■ > 2 8 tcr 

(^*{c^ffl-rs*!H4E*©§JIEa*i+»A# < S3S3 
ti. M(C^7"'J>y2 4©Tl^*©a*a** 1 iiftaU-CfP 
ffit,-Cl>£©-C. x- F;W1 8«@S©H±fl[g(C§ 

[0 0 1 53 -Jew:. =>>Fa-5 6 6©|gS&ai^«:<J:'5 
Ii7?f*x-f4 0#tf»3nsi, APttSSai 

m 1 fflPttigb ^©aji^igKsnt:. m 1 aspwfSb 

i^2ffiPffl|gc<!:*tjIji3n-S. C©ft»fflS2 6*i 
t i ;7^3 2MI2ttPcmtI^f>i'3 8 
KUg&Stl. ttffifXh>2 8{CfpfflL.-CI,^cj(«?4)E* 
ft. X 7* y > if 2 4 *ix - F l 8 tefpffl-r 
*±l^*©«»JK7«:J:0ia«Stl'CWx-K^l 8 
*sggg3n. aS^jgl 4^©it;E«^AS«fLl 2*>6-> 
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[0016] s.>i>><D&mKmiC1&C^lt>Wu2.3tlfc 
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( 1 ) (EHmKfcOTti. iSEWK-r m 
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C0018] ( 2 ) X>^>or)±agllSK:*Jt»TiglIia 

[0019] fieo-c v x>y>gg^©a*>6«> tiw* 
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ROfffim^^BgWE^tt 20~30MPa li£#jfi<i!] 

[0020] *>;fc*^lttS8*5{<:®TS £ . 13 1 5 Km 
SJa-SfifcfcOgffiS; ( =3 * > u - *s$*B»«Rftf A 

[ 0 0 2 1 ] A. *ffi©"SJjnjIB#©T * -fe A>tgfp© J: "5 
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[0022] BP^Se^OSE^^^^^^A-Ctt. 

01 8«:^fJ:5(t. T-f F'J>i^«ISWiSjlS. r£*> 
*>5ciei«0^«:. a*>u-JbJE (SEISE*) * 

2 o m p a k. xm.%mmimn<omm±<D^,ic^ 

>U-*E3 0M0MPaK. KteftftttBttttNIR 
W^-f + aL"- h (PM) fijaoAtCa-tr^U-JUffi 
£80~1 20MPaCC**3Hj{Slt-£&S#*&a i > U 

^©fiffiBW (CT^l*. 20MPa)*> £»fA<f B|© 

mmm wz.\*. 9 0 m p a > K^aiai s a st§^. 40 

2 0 MP a 9 0 M P a -n© =!•=&> U-frEf)<D±& 

s„ m«si 9tc^f <£5&c. x>y>.%tinj$B#(DK 

^KDx>^> f- jl/^«g£*<D?»M'«8*Jl<>^<Dx>i/> 
l-;l'2'J:t>*rmc<S<&S. fSi. HI 9© (a) «fi£3fe 

^{cfewa^ff^jKSiistiBs^ig. (b) imtsHDmm 
%mmm#>-7. ( c ) *;*3«iiic*sw3gE so 
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5£&*4WWg§«: J: SIS U A:»^x> 

i'XIJIfcS £ x >i»IEB*f4 h Jl/ *©W{?i£ijVr . 
[002 3] B. C*a?:l»±-r-5/c*. §E5£jt8£ffltf 
^*^A©j&f4Wt*#©P8#8*fB£S< 0-CB««WS 

<. 

C. ±1BA, B«k»5. tS3fc<D3-=&>U-;l/^iK«iSi*-> 

^f-Att^ojiMiK^iawjio^iib^-rsi. x> 

ji^©x>t?>(Dt|iig3ill^0&OKfl#©x>^> 
#Eft©?U^*W8*tf>^©iS^KJt^A-rtJ«:ffi< a 
Sfc»*M©Jjnai4ttA-iii«:ffi< 
[00243 B5BBMI@*K:*tic;-r £4>©© 1 o£ or. 

#P3^6 - 9 3 9 3 6 ^©2691. JiP*>it;Effl&tf fiEffi 
©2 <1©=i*> U-Jl' (§E§) €r{f;i, x>y><Djg 
«^#(cj:«3 t SffifflJ:3*>U-H^£fflEEISl=i*>U 

[002 5] L*>b&#*>. fc^SitHSESESSrWr 
S*®f4'«Hi'*'rA©i&£C;£. »ERtfffiJE©2iS&© 

^Mfflx>ix>©Ji^{iSigtt{cSt^*s&4 0 Sfcfw 
— tf/Vx>i/>Kfe(,>Ttt. f&^fcm©®*^— j&j&fT 
g*©*S»e»& : Sr<Sll^^M:^-^0 5' higK-tiifitf 

[0 02 6] *«9lOB»B3*>U-^SC (SJBE^) 
«f4iSSf->^f i A>&<iAfcx>i?>{cfc(,i-C. x>^> 

o.«wa^K*i w s «WE*±^©astc:stt**«nft: 

x>J»«:*jl>-C^-f n-y t-i®S*©i«S*E<i:iiSS*©ia 

me *> h^T. 7-A^set-r * c 

[0027] 

[»jS*«?^-r-5A:«{)©#m] MnaWEPHMttett 

E!K>^6EiM3ii*«S<sttt*efS©E*K-CSEb 
K-fS-r^SES (a*>U-A) £. ±ge§ESi«S» 

«*f^rt©«waswffl««^?B<t «2ar sttttttst . 

8S<t, ^(SI?iiWKW(C»W64T±iattS«cj8S»jftE«ff 
ffl3^SC£tC<fci3«?4i®ftf#rt©x- FJUreMibtf 
Wb. ±IBttS©l^*4i*^©^*-r * C <k «c J: 0 ±SBx 

'(SlfflW#^ £ . ±ieSfl®fi4gS©^fe^ J: f) ±i£fflij©#$l£ 

KERStiram-f 'J > fs©ffl»t*8 < «fc 9 tc 
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rm o xmmr&m<DimEjj z m& v «> * ms. t x 

PlSEdSSKSlWen. ilBitEt'X (-^©ffiKi 

^^«b±tBfx h >mim®wntK.&mm^*W] 

L/T±IB— — FJl/#©glJ&1fl^<!:_hfBt#Ef X h >©fp 
tt££IW®U ±ffiifEf X h >©ftSfiecg-3< 
»i±sBt@Ef x I- >©^N1*t*m»IoLfc{£Ei»» 

[0028] gfc. jff*L,<«. ±fB=J>ha-5*i. 

CWK H(C#*Ktt. ItPSB^^ hP-^tf. ±gB 
n> h a -5*5. fi^^§fS^«c±iBiSEiS8*i LXV* 

^Mf4i«S*SRiiI^#^<!:±iaf X h >^a&ffl^J^F<t 
KSHjfflifl-sf £tfJ;fr-r S .* 5 KfllsS S £ c £ (c& 

±IB«5f4«W$(I®ffl^^Pi±iBfx h>^»ffl^S^ 

«!^i«w©]ta)fflym^i±iBf x h yimmvmxtic 
ttfflmmtHti-rz i ^ terns,-? *> 

[ 0 0 2 9 ] ft. ±fBlfE tX h > ttitBffT— ~> y > # 

^rt *st&-r rn'mmcftrnmcmi 3 n s 

*®§H<b*WU ±IBiREI18Stt. _hiB*&SB=&iR§:-r 

sm- v y > y^i . j> y > $^£±tBSr— ~> y 

>^±SSS(BJ«if&ttS8*fcB±IBSffi^{CjijHi- 
1 1 itc±IBf X f- >^ffl^Jg#*J^$l3ti/c®ffltt 
V&tZmc. ±§2ifEtX h>tt. ±gB^SSP«t/jNSS» 
iCDffiSM«cS-5< teEK «fc 0 ±IB»—> 'J > ?m<D® 
«£>h3 < T * <fc *> tcf'WSl |§]^i£flM©tfmE*$: 
tft^Cit J: ^K^fiS-T SCD*i«fcC». C©*§£±fB*i 

Ef x h ±ib^—> y ^ #ftzm#>TZ'm& 

6nru-5©*5«t< . Mtc4>&< £*>±iBS&— >y># 
g©§s*f£*-r ^^(Sj(c±fB/jNSgB4^-r * x 7- y 
> i/tfitwzm-is y > ^SrttcjRss nr t,» s©^ 

[0030]»C. ±sB3jItt88«. ±fBSfl—> > ^ 



(5) ?SI8¥8-2 133 2 

8 

a5-ctKDe.ns±sB^-'> > ^Mrt©— ^©»^cc« 
ttsstc^-iisn-ct^jr^tc^-rs©^^. c©» 

^. ±13^-5^ 'J > ^S* /C«±Ste^©r»^©^^c < 
<!: 4>-^{C«±^-^ y > ^©Sa«rfi£^cT S^rlfiJ 

(t±iy#Efx ^>*flS§■r-sx^•y> : y*SJRSsnr 

t>S©*JJ:t». Mtc. ±IB^ttgS©^-i'y>^A 

±iBitEfxh>©^ijjftj{cj£iisn. fio± 

io IBttE f x h >©ff tti^fc 3 ft -&S§{c«iK 3 ftT 
«,>£©# J:i>. 
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[fPfll] *^Hl5IB©J:^K:«fi£3n-C^i>©-C. f 
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•ammmxvtmmicmzin. m&tmmicimmm 
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30 ts^s. 
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40 SmitSBiPa©^. J^K, *©*l*ffi^i*«^ 

«c«F^*SB«S*5%l^|iR0 «. t©^©«Sffl**n© 

g©«tfiS0. ^2-01 4tecti(Dftm®.wm$>zw* 
[ o o 3 e ] m i i o imnmsiff. 5 2 « 

8*14:7 ^ - Ftf >y\ 4 6 5ilS7 ^- F#>^5 2*>6 
©^4ttlE-r^*4ftlE=i<>7'. 3 6«SSjK14ttlE* 
50 >^4 6*^EjM3*aS»lEt«if4?:SE-ri§ES (a 
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-tr^U-jU) . 2 0 0«3>f-a-^-C$>-2>. 

[0037] mmnmmft i o «. *<D!k®icmm® 
&&2tittMftm3tm<Dmn i 2 1 2 

3tt*&mrl?«*S*S94igl 4£{|*/c^;Ol> 16* 
[003 8] l?te^X;U 1 6rt(CB, BUlEtR<4jS 1 4 i 

«S?L 1 2 KAtfp 1 8&mw>&& 

CCJRgSft. 15)-- Kfl*Pl 8tt^X;l/*JU#2 OrtJC 

2 0F»9(CBttS2 6*^fiX3n < Stt^2 6rttC. ±IB 
x- K Atfp 1 8 VtXf 7 v is*, n v H 2 2 tCjtf L|5)?*(Cft 
E£Xh>2 8iWMbg&tcK83*vt:i->*. 
[0039] mifettM2 6 «. ife#|K§5B3*i;fc— 
#3 ORCM- y 7 * X 3 2 =&^L-CH*mi8^ (ASH* 

mmm$m#} 3 4CD^i©mpjsssb 
«tis&i*ft. ^«a#3 4«. Kccfft&r&nEfa i 
ootcjga-rsAnttKaacj f *K«*>i'3 8ccj|ji-r 
4*2©aattKc*fM.'ci,»3. busbst 1 ©mpttBS 

b«. ®K72^i-*4 0tc«fc-?-i:^«&3ti.5#f* 20 
KJ: 0 . ttKAI3i!KaXtX&2 ffiPttSSc KijlilRffJfc 
SMdtl. SfiBETf ^»x-5r4 0*lTB»3tVCl»Si 
*tt. APttKa«^imPtt?Sb(ciIjiL,. 

*M 1 4 *m&KBsm. 1 o o kssb-t sKttttK (« 

[0040] mr§H§BES3 6 tCtt. «P4JmEtf>74 6 

x^^^omaoBiKietwRjeshfciiff 30 

2 0~4 0MPa) <D«Sf4* 5 «l&3n$„ 
8^S**4M3Etf>7'4 6«. x>i>>©i»-7 
S&l/-C|g«)$*i5<i,C46Xtt*^4 8(CJ:orttaig« 

E©«*f4? -r - 2 tc«fc •} 4«>rS 5 4 W(C« 

tt3ftfctttt*>» 3 8rt©*»»tt*JllIEl/'C— #|6J# 

[0041] «reMimiaE4«>^oiK>^s 5 4 ©stm 

TO1SS5 8 <!:. I?8B7 -f - Krf<>7"5 2 K:aa-$--5>©j£ 
HHUS6 0i<DraCC5*. tttt7jr?*x-*6 2tcJ:-? 40 

^^^-^6 2R^fria=^mia^3 4©«®t^?-^ 

x-£4 ORtf^-f -SifEJIgl 0 0©7f **x- 

* i Hii, B>rfB=i>ha-^2 oo«:J:-3-c^^$ii®i 

[0 04 2] 3>ha-5200IJ, &m,ffi3L^is>o 

®* ©-> y >?«HJM?&«ffi*M!ISl«6 8 . x>y > 
iEilEStsy ; i'5>i'ftt^aiia7 o. 

9&m 7 2 Rt>'±3BgE 8 3 6 rt©«$*4E* &tfc*OT & 
*»EHHs>*7 4. jfcWc. iBWci&BxZ/S^oa 50 
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IWBWBT 9 * * x- $ 4 0 RCflUBr * * * x- f 6 
2»C«tEEiaMi7**»i--* i i 4**«Mar*- 

[0 04 3] 10 0tti«E§gB. 10 5«SlfK«gffl 
©H^SB^P ( fx b >ftMJlttH&F) .114 

^rmfis^i o 5 MmicMisftr*?**-- m 

taiSJE^B lOOtt, TtSfX h>101aicn«fc<5 
fc'NI©/Miex h > 1 0 1 b (*«c^fi!c$nfclt 
Eb*h>l 0 1. *&t\X|->l 0 i aas&ifsn* 
*Si/'J>yi 06. 0 1 b#K*3ti 

*/j^>y>yi0 7. ^lexh^nnux^'jyy 

10 4. /JxSfcT* h ^iSW^ y > y 1 0 3 

10 1b mm^ifi^AM^ifi^K SiI(*OJ©^tC 
«. h > 1 0 1 a F> 1 0 1 b©|51 

-cJWttt. ^SS"J>f 1 0 6 4/|>S5/';>f 1 07t 
®^-E3BS(C*>*>to6-r. *S«jffl 2 5SOVhSttEE 

1 0 9^<r(0tttt#>8S(CABb». 

[0044] 1 10 »SflE§3 6 ©ttiPffiffi (fKtfitt 
88) -C* 0 . WK*IJI3lil/B=#m$a# 1 0 5 <DW 1 « 
StP'NCDttK (^2tt5S) 111. BuiEJfflEtfX h><D 
h > 1 0 1 a*iffitf^Sffl^ i-1S<Dftm 1 

2 5 fc3Lii3n^»8§ m 1 fflSS) 10 8 RCffiJie/hS 

tfx h > i o i b nfiffitt/bmssm (n #m) 1 

0 9{caa3n^tt»s («*&ttss) 1 1 9<o3mmc^ 

[0045 ] i 12 ifma^mm? 1 o 5om2Sg£ 

□£*Str;* h > 1 0 1 a©^M*i6gtytfffi^ 

»a> i o 4<t*aii-r*ttss. 1 1 3«B?iBH^miai 
# i o 5 ©^3 ima turn* > t> 3 8 1 

iSSSf&S. iSa. ttBESS 1 0 0 KfMiUBErttttl-S 
jKEEBffi«i*E«3 6 ©WEBWRiikfiLrRWfeti-C 
l>S«^tC«. fl»lJ©f / ratlffidf> ; 5'Ru:}in£E^>^*!^ 
fiSBttSSl 1 9 ©b?3B"]V*^ 1 0 9^©I8P 

1 2 1 «/hStrx h > 1 0 1 b ©Jg® 122 (c J: *3 mm 
?ItB<cti«K:»l#6ti-ci>*. ft*. **JfiW©<fc 9 tc 
x>^>*s^«1S©i!|^ 1 JfE^Kl OOSO'«8<s4i«» 

#1 oit&smnicmibti. #m©«ii©§ES3 6 
(JS^tsscc^^-etiswenstHPttssi o^u-c 

SifJIgSl 0 OK^?tiS„ 

[0046] *{c«riB*teW{c^ssffi5«BS**e»^x 

7-A©«ifP£8i9rf -5. x>y>©i7-5>4?«{c 
JSttLTKihSil-Sd^XB* A4 8 «: <t «3iKif4Jl0ff 
^>7"4 6©^^^y+5 OASfglbSn. y^-\ : Xl' 
•7-52«:J:o-C*>-7-^54CC«if&$ iifcfiEE©*Sf4*i 
S3£3n/c»E(c/)PE3nT:SlES3 6K^3ti5. 
[0 04 7] X>2;>©aiEtfc«K:fSC-C. 3>hD- 
5 2 0 0 *> i>^x-$62 icmMtiiMmte 
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3<i-CXtMU#6 4#iaB!3*i. |5]XbVU#6 4 CCJ:-, 
T8Eg3 6rt©j&ftE#*^#l^3*ifcKE*J (ffi 
;Ui2 0~-4 0MPa) (CiWaJStx-S. — §E§3 

7 2 0 0 (C7 -f - F'< ? * Afr3*i£. 
[0048] SJES3 6(*3©JHlEtS**4te. IfEbX h > 

tit, mm 1 1 9 3tP6/j^sia^i o 9*mr2iiK.j!mm 
s/c ^*tt^i o©^{^jj^{c«. H^mm#3 4 

©miSTi'?a l x-$40*i?H^3n-C^-C 1 APttSS 
a 401 tHPttSSbi^iajiLtr^-ScD-C. if EES 3 6 
©«EjBS*4#-#fi# 3 0 2 *Srtt 

S2 6 

[0049} B?fieift^2 6F«J<Dtt)EfX h > 2 8 |^ 
mftH#^. ->^. Q-;H22 J&;J>L-C^- F* 

#1 stcEnttisn-s. ±ia-- fa^fi sfchisj^tcfE 20 

ffl-r5^E^^fflffiaj:0 fettJEf x h >2 8(CT 
|Sj^«cfpffl-re«mEE^<DSJE®a*J+^& OSES 
ft. M{CX7'y>^2 4<DT|fiI#©«ia^j*5jMlUr^ 
fflL-ct^o-c. F;V#1 8 ttS^OBflikftgCtG* 

}#SftTi,>£. 

[005 0] n>ha-^2OO<D|gi6tB^jtcJ:0ma 
7f^ i i-f4 0*ifll53tiSi, APttS8a«t^l 
IllPte&biO^WIItfSlaT, JfHtHPttSSbtST 
2fflPtt8Sc<!:^ajl3n.5. C (Dtctbftfm 2 6 y 
•7^X3 2SO'm2UlPc?:/M,r«Sf4^>^3 8(cg 30 
SIS ft. ttEt^ h > 2 8 CCfpffl urt^c«S»4EE^*5^ 

*3ft, x7"y>^2 4*s-- fju^pi 8{cf^ffl-ra± 

MSft, 4«©i«EEJl!S*4*iia?Ll 2^6->y> 

ypWSftfSftS. 

[005 1] x>y>cDilKtt<S(ct£:c^S^Sn/c 
B$Ra&«:. n> ha-52 ootcj^-cmsard'g^x 

-J40W3hSt. H*iIfiB#3 4©APTfi3»8a 
i01ffiPfflB8bi*3Si^iSjlLt:. iSEb'X h>2 8 
tcSE§3 6rt©*K*4EE^^EnflnSnS. C*l{C«t»3. 40 
i-F*#l 8#BJ±Sft. *S*f4WW#**7-r*. 
[005 2];XKa2-@9?;#MOr, tfEilglO 
0 <t§EiS3 6 i^ttffiL/c^iB^X^AtDatlf??: 

#3 4StftfESSgfflH:£mfiB#l 0 5«. n> ho- 

^ 2 o o frz<Dftmmnzmnm#<o*t\?tiicmi3 

tltcmMT9*x.3.-~t>4 O&tfl 1 4 Cttt-*rr •&£<>: 
tc<fc«J9J9&;ttgft;*ftS. 

[00 5 3] ( 1) SES3 6©IEE^©*-Cj^iSS*?: 
tf5ifl£:02 (a) - (c) 50 
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H2rmfiB# i o 5». jftss 1 1 1 4»?s 1 1 2£%mm 

-f*. PES 3 6*6 <DjQEBtRf4 it . ifE£S§10 0© 
Ail^l 2 5. +tt^l 2 6. 'NftI±t(ciA3n5 
O-CtfEfX V > 1 0 1 teff#H±-fH 1 *2cSfig«:$> 
■5. 

[0054] (a) mm&i CS2- (a) D 
H^fi^f3 4a. ttS8a<t«j?8b£*««£-rS. *tE 

i^sioo ©/ns^ i o 9 imtcmsumtii. mwt 3 
4 stM- -j7^32 3 0 zmxmnmm 

6 (CffrtiiEt^ h > 2 8 4- - H Jl^f 1 
8 5CjfboWSCD-C-- F;l<#l 8«l8#L,ttC>. 
[0055] (b) CS2- (b) ) 

H#II&# 3 4 «ttKb£tt&c ttS2 

6 « cotammztm c ^ -cam* > * 3 8 «cg*ai s 

ft. ttEf^h>2 8«:?Sl*DSttE*^^3nS. 1@E 

siioo <r»bi&m 1 0 9 ^mtcmsmmtmm 4 4 * 

ii-o-C*S^?gl 4JCA»J--FJt/#l 8*JfUfctf«?l 

1 2 J: 0 ^ > frtCdSWSti*. 
[0056] (c) "SHUT C0 2- (c) D 

H#S5fl£f 3 4 «. fflKa ittSgb ifc^ 

2 6 (*jKJraEMm^A3nTifiEb-X K > 2 8 fcftffl 
0. ^K;^18^l. ±12 (a) ©iffiftfirila) 
-©<#§£&£., ±IS (a) ~ <c) ©»gS**-F£ia 
3&tijrr. 

[0057] (2) tfEJSgl 0 (XDfrlCXZmSi: 0 
4(a). (b) . 05 (c) . (d) 

(a) mmm c^4- (a) 3 

1 0 saigas 1 1 1 tm& 1 1 2 t^aa-r 
•5. hp*>. «»#i 0 5«±sa < 1 ) tm-vtm-c&z 

(D-C*iEfX h>l 0 1 «fra&L^£t,». 

[0 05 8] H^i»^3 4(i?SSSa<tjft?Sbi€:g^ 

■tz. m%mm^3 4u±M en - (a) tm-vu& 

^*>-5©t?. ttEb'X h>2 8CC«tO-- Frt^fl 8W 
[0059] 

( b ) ffE^B 1 0 0 iCjzZmKit CM4 - (b) ) 
H^«»^F 1 0 5«ttSS 1 1 2 ittSS 1 1 3 tZim 

[0060] ses3 6*^<DmEimmt, mm 1 1 

0. 1 0 8£igTA-te^l 2 5CCA0AafXh>l 0 

i aicmB-r*. 

[0061] <pmm 1 2 6rt©»pEg«*4tttJttss 

1 1 2, H^?a#l 05. ttSSl 1 3**it:$>l' 1 
1 8{Cgfffl3n-S©-C. ifEbX h> 1 0 1 ttZ^ft 
{cffESti. /J>&bx h>l 0 1 bOffiil 0 1 cfcJ: 
DWl 1 9ttHI3n, /]^tt^l 0 9(*3©88^i*«H 
ttSECCflnESti*. 

[006 2] C©»E(A«. ttgga. =Jiimft 

3 4. Wb4Stifii2 6(CiA3nttEt^ F>2 
8£J?ELTl>.&©r. --FJ^l 8«E3^f3nrt> 
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[0063] (c) mmmmms- <c) ) 
=^fi8#i o 5«±ib (b) tm-imic-c. 

0. tt^2 6rt©ffl«tt«8b, fSSfi5^3 4. ttSSc&tl 
«>?3 8tcgfffl3ft. F;l/#1 8K.fffi$tiZ> 
ttEE#8SI£3*i-2>. ±IE (b) ©S!fCSffS3 6©ig 
ffl^*4cDE^<fc 9 MK»E<fc3 ft/d&fttt#tt8S 4 4 £ 
UriSMsHg 1 4 K:^*»n-Ct»-5©-C. F;U# 

1 8 £fl> 0 ±tf T Kl#-t* L «t>. ^EE834«J*«®?1 1 2 10 

[0 06 4] <d) <*Mt*T (H5- (d)) 

i o 5«±ib ( c) tm-tmx\ n^naa 

2 4<DiW;W:j:fJ&1#U "SI-fjM&T-T*. fcte. « 
S*^7S»*HItDi©fttCC{ii5ft:«f)3 > h 2 0 0 
«H#«fiB# 1 0 5 fcifl&A-Cjg^axt ( a ) (DW&IC 
mt. 06{C_hiB04 (a) ~05 (d) F 20 

[0065)3 Tl3iB02 RZfm 3 -C^gffi§3 6 CD 

mtjoy^-camnmm «. r f y > f 
A>*-cmm-r&mtncwmL>, m4%.v® 5 ©itBE&g 
1 0 0 l feMBMUta. ^itraffi h ;u i»-ca^-r 

l/-Clff§3 6©E^»2 0-4 0MPa, if*L<» 
2 5~3 0MPa, Jfffi^g 1 0 0 ©ifEEEE^ti 7 0 ~ 
1 2 0 M P a BUfS» $?*L<«7 0~8 0MPa&Cf9:£ 
T*©#«Ja>. IP*S01 6»40%miSf. 60%HgS 30 

-e&&btcm&<mnmst& (MPa) <t. j^rns^ 

be. M$SR. ;<tv*al — FPM, RtfHCiCDM 
#0<fc9e8?3tt*J:5{c. etpftftF** 
•Cjlgt- Zm&immmMEEZ 20~40MPa. »s 
b<«2 5~3 0MPa(cigST-S©^«t< . S£oT§ 
ESS 3 6©II#fi8eE#©«H{cK5g-r5©a*<fcC». 
[006 6]-^117IJ95%t(S, 6 0%@®!t 
aiEL/tti^CDj^Htl*EE (MPa) £. be. R, P 
M. &tfHC©W&£mU #0«fc9gfi?31a.2><fc^ 

Pa«±, m#ifttc&7 0-1 2 oMP&mmcwtmr 

•&©#£<,>#. ^«5«:ii5<-rs<bcn«:tt^lL--r|g^^ 
Se-^tigEE^gl 0 0CD*i£EEE^«7 0~l 2 
OMPafuS, Jf*b<«7 0~8 0MPaCC|g;ST-& 
©#>.£<,>„ 

[0067] X**^W(C*$l>r BfijfB<DS 1 5 fc^T 

EEft£**IK^b3tf*£>g**&i>/c«>. <g^B$©ffi 
(.m&mttK. : 2 0 MP a ) tr> 6»ft^B$©»£E 
iS« («Sf4i®^BE : 9 OMPa ) iCSjilCC|?EE3i*Sit SO 
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^tcte^-cfc. 9(o tc7F-r«t^{c. nat* 

[0 06 8] Mtca2 0{Cin-r«fc^tctJiBS3CQiaSt* 
- FiH6©ig«*- K4ffi^tt3>hn-7 2 0 0 

k j: o i o 6 ommmfm l < «#pgg£3Hj 

sj-r-5*{t<fc9. fji/# (#t#) vmmzffl 

[006 9] 3r**iS«»lcDS£E^5f4«l4^S{cHI6 
(if^f) 1 8*M*>«:y7 h3W^a, FifltJ^tf 

[0 07 0] (3) Wf£%m>lcJ:Z>sUUv F«Wi 
t^£E^g«:«fc^iSll : M7 (a) . (b), 08 

(c) , (d) 

(a) mmm mi- (a) ) 

H7?mfiS# 1 0 5«iS8§ 1 1 1 <ttt88 1 1 2 
L, H*me#3 4«ttSSaitt88bi*^^S„ C 
ntJiofB ( 1 ) . ( 2 ) ©i«*hi3£|ia-iK3g-C&£. 
[007 1 ] 

(b) a--/b» bmmmte (07- (b) ) 

H^m«# 1 0 5*J±IB ( a ) CDJ: -5(CttS 1 1 lift 
881 1 2£*Jg|sSL/ct»3£-C. H*S1# 3 4 *tt88 b 

( 1 ) - ( b ) ©SEES 3 6 K£ iPI-tK.® 

•c4> •? . ses 3 e frzoto&MmtmK&m 100© 
/jme^i o 9. tts§4 4. tmmi 4*mx, i®?Ll 2 
tfth U >j > ywtcia^ 3 ns. 

[0 07 2] 

( c ) A'-f P i» h«W^7 (08 - ( c ) D 
=^me^F10 5«. ±IB (a) . (b) tt38 
1 1 1 ifflSl 1 2<t^^U-C*sO. CC0«.®rH^ 
m^3 4*tt8gaittliSb<k©S^<cW»5^S. C 

ovimmii (i) - (c) iigj-tt.^r*'). tt^2 

6l^K:JtlEfi^l4^*n-CfflEEfX h >2 8 €r»EEL. 
[0073] 

(d) IfEE^StCtiitfEEfb (08- (d) ) 
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1 0 5«jft?S 1 1 2 tr*38 1 1 3 <LS8a 

ottsume (2) - <b) tim-wmx'ib>). fgEt 

x I- > 1 0 1 K «fc 0 MK«fffCttJBE3 nfc«S»4tt*5^ 
ig!W#©j&*4?§ 1 4 CCjgL . ■=•- FA*f 1 8 tSttEtrx 
h > 2 6 ft J: 0 #ffi«t««LttW <=>tiBl# b r 
[0074] (e) £»g8*P8«i C09- (e) ) 
H#S18# 1 0 5 tittffi 1 1 2 ittSS 1 1 3 
U =#1i^3 4«^b£tt88c££«&-r*. £ 

©»&tttsi2 ( 2 ) - < c ) ipi— tt^g-r* o . mmm 

H^©tt^2 6rt©tt*if >^3 8^i^Hl3*a. 
F 1 8 tffflfi V . liEISt 1 0 0 (CTSffig 3 6 © 

C007 5) ( f ) £«f«*7 C09- ( f ) ) 
H^WB* 1 0 5{i±f3 ( e) ©tfcSrC. H^m«a#3 
4£teffia£ttSgb£©«&fc:^f)&;i* <> C©*1£« 
JJB (2) - (d) £IU-i£tgr*D, jBSfsfifiS-t*©?* 

fXh>2 8(C('P«L. x-KiU#l 8*BB*M*0«> 
S. 

[OO76]01OCt. _LIB(a)~(f) ICX®.WL 

(b) - (c) tfiWKm 6Ki4;Wa7 

( e ) - ( f ) tffgEiSH 1 0 0 (C J: Zl§5B.3Lmm-C $> 

[0 07 7] [43 IES©*lcj:aA-fa? HWW<fc 
±«Sf : 01 1(a), (b) . 01 2 (c) . 

(d) . Bl 3 <e) . ( f ) 
C©ig£ttifffggl OO^ffias^tiJr^CC-rs/c 

=#^fia# 1 0 5 «f?i2 ( 1 ) <tpn$. ms 1 1 1 
ittKi 1 2<t*s^-rs. 

(a) CHll-(a)] 

ME(1) - (a) £HJ— WKCftQ. H7?S18#3 4 
l£j&»a&ttKb£«£ttU ttEM h > 2 8 ©»tf 
J&tCfciJi-Ffl^Fl 8«H#L-Cl,>£. 
[0 07 8] (b) h«*Jg§te [01 1 - 

(b) ) 

luK ( i ) - ( b ) tm-tm-e$>*). =-xmmfi3 4 

BttSSbiiftSSciSrSi&U Mb^h>2 8'MDtt 

ICSES 3 6 *>£©«&*}£ WHttL-s!).*.. 
[0079] 

(c) vc-fa-v h«S=f$?T (112- (c) ) 
ME(1) - (c) <fc|H)-tKS§rC*9. =^m»#3 4 
Bffi&aiffiiiSb U ffi^fX h > 2 8 KgEE 
S3 6*60flDEMf4=£^3tt. i-FJl#18*H 

[0080] *i»t»be»3 eo^tc^&^iMH^e 
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(d) . (e). (f ) ©«B(C?ffc*i5# t Cfttt. ± 
IB (a), (b). (c) (C^Sti&'-c-fa? HUSt© 

5icn> h O-72 0 0KtWt5. 
[008 1 ] ( d ) £HHtt (@12 - ( d ) D 
=35f«8B^P3 4ttttHaibi*IM»U FA*F1 
8ttBJ#-f S. 

(e) £««*CH1 3 - ( e ) D 

10 H2rttfi&F3 4«ttBgb&c£€£ttU KJU#1 
8#P0FU SffiS3 6*»6©«SI4%iSWT*. 
[0082] <f) £Wt*7 (H13- (f) 5 
H3T*tt#3 4«ttI8a&b&«ffi|ftC. --FJl^rl 
8#ffl#;*ftS 0 ±82 (a) ~ <f) (CfcSBBESff* 

*m 1 4 KStf. £U:Cc8H!tsfc ( 1 ) - ( 4 ) ©«« 
^*i>^>«DSi£##t£fi£l>. 3>hn-52 0 0 

[ 0 0 8 3 ] T -f F «J > ^B$. ■fiftiS^BIutB 

20 (1) *&» (4) ©«S*5^. o£«Jgffg36©E 
#©#CC J: SffiffiSS-f 9 . $ fc— JEfU*«±©*H 
W9K»iff£EKX 1 0 0«fMl31*-C. MB (3) <D« 

sunt* *«A*te*«*3iCK: «fc o x isi»zmmm 
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